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1.0

INTRODUCTION

This report identifies the types of hazardous materials present in

the soils and groundwater of the Port QuendaH'p/opurtj, describes the

hydrogeologic setting of the site, and provides a preliminary charac-
' A- ' ^f '

terization of the magnitude and distribution of contamination on the
• / / ^

property. The purpose of the report is'' to pr,oVide information for the

preparation of conceptual remedial actin ŝ J:n«V are consistent with the

development plans for the property.

The Port Quendall property M ŝ locatetî n the southeastern shore of
v \ > *̂""v *7

Lake Washington, west of the 44tk, Slr&et~overpas6 to Highway 405, and
\ ̂  /

north of the commercial center of the<City of Renton (Figure 1). Port

Quendall is jointly ownerf""Ey\Puget Timber Incorporated and Altino Pro-
/ /»-s } *'

perty Incorporated. At/t\ie\fier*sjiRt time, the property is leased to

Seaboard Lumber Co

Studies

into the fo

for the/evaluation of the property can be divided

nts:

• A revryw o<teological, hydrological, and other available data

the property, including interviews with individuals

knowledgeable on previous hydrogeologic studies of the area and

past industrial activities conducted on the site..

• Drilling, soil sampling, and installation of monitoring Wells.
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• Excavation, logging, and sampling of trenches.

• Hydrologic testing and sampling of water monitoring wells.

• Laboratory analysis of water and. soil samples.

This report is organized into the following sections:

1.0 INTRODUCTION

2.0 METHODS: Description of the method^Xised. inNconducting the

studies outlined above. X. >
r-, ^

3.0 GEOLOGY: Description of the geologic setting of the Port
/ '" A 'Quendall property/ / //

<' *v / /
4.0 HYDROLOGY: Description of the .̂ ground water hydrology of the

property X̂̂ V

5.0 HARARDOUS MATERIALS: /—-̂  ^
v \ x. "̂ 'VWm*--Identif icati\n--of th-eJtypes of hazardous materials

in the Eoils^and/groundwater on the property and

preliminary evaluation of the quantities and dis-
~̂~~ \ \ '

tC'Ttutton of thê c materials.

6 . 0 REFERENCES / / ) ̂^^

Appendix A: Field Borlsrg Logs

Appendix B: Field V&ter>Sainpling Data Sheets and Water Level Data

Append ii^oT Tra^missibility Calculations for Selected Wells ]
\

j
i
i

AppendiX.Dr\Analvtifcal Methods and Results
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2.0

METHODS

<s
DATA REVIEW

Prior to in i t ia t ing field investigations, publications"mnd other data
y, . Nr-

relevant to an understanding of the hydroe«ologic conditions on the pro-

perty were reviewed. Primary sources of* Lnf conation included the library

of the Washington State Department of H^tut.alResources, the University

of Washington Library, and CH M-Hill Company.\A listing of publica-

tions relevant to this study is provided in Secju'on 6.0.

In addition to the literature\revi.ew/>v*et>ial photographs of the pro-
\ V /

ject area taken in 1936. 1941, 1946, and 1960 were examined. These
' \ \.

photographs made it possfbTer^to locate former stream channels, building

sites, sumps, and ot heir/features,.*) f the property that could represent
/ <£ J __ " ^--

sites of potential cTmtamLijatTon-.

Meetings wi£fr~nreNcurre~nt<vowners of Port Quendall provided insight to

earlier inveaxi-iatiohe opnducted on the property and the nature of the

industrial ̂ ctnrdties that occurred there. Mr. Ward Roberts, a former

plant opera tionX.ro<*H£€e/at the Reilly Tar and Chemical facility that

used to occupy the>$operty, furnished an interview and site tour. Mr.

Roberts roughly mapped out the industrial facilities present on the pro-

perty during his period of employment there, and described the nature of

the chemical processing and landfill operations that took place at that

time. Mr. Neil Twelker of Neil Twelker and Associates, Seattle, Washing-

ton, was interviewed with regard to his earlier geologic investigations
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of the property. He provided a location map of borings and cross sec-

tions done by his firm in January 1971.

BORING AND SOIL SAMPLING

Data from the literature review, aerial photographs, and interviews

were used to develop a base map of the likely areas of contamination on

the property. These areas included the sites of cUeftical process build-

ings, tanks, and sumps; landfills containing industrial waste; and the
/

original, filled-in channel of May Creek (Figure/2sT,

The base map was used to plan the soilT £nd groundwater field investi-

gations of the property. Soil borings-/warer/toonitoring wells, and

trenches were located to verify likelys,aTfe4> or high contamination, as
X < • -

well as areas that contained minimal level-* op.no hazardous materials.sl-s oe^no

A total of 18 borings were&rijlell—to an average depth of approx-

imately 10 to 20 feet below the \roun<rsat£«ce (Figure 2). The borings

were limited to a maximum depth of\abo<tt 20 feet in order to prevent

possible transfer of cojrtTSmvnation to or from deeper horizons when some
/ ***̂ \ * ^of the borings were conyertted̂ to. water wells.

The borings were completed with a truck-mounted B-61 drill equipped

with both 4- apd'-fr-inch ins-id̂  diameter (I.D.) hollow stem augers. If

the boring w&s/tfeTig«at«d solely for soil campling, or sampling and the

installation ofea 2-injchfdiameter well, the 4-inch I.D. auger was used

for drilling. NX̂ heXfvlnch I.D. auger was used when a 4-inch diameter well

was designated forsyretallation after completion of the boring.

The soil sampling program was designed to obtain the maximum informa-

tion on contamination in the upper 10 feet of the ground. As conditions

permitted, samples were collected continuously in each boring to an

average depth of 10 feet. Below that depth, the sampling interval was

increased to an average of 4 to 5 feet to the bottom of the hole.
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Two types of soil samplers were on hand throughout the program: an

18-inch long, 1-3/8-inch I.D. split spoon (ASTM D-1586) and a 3-foot

long, 2.8-inch I.D. Shelby tube sampler. Successful recovery is accom-

plished with the split spoon sampler in granular or mixed soils, while

the Shelby tube sampler is more effective in clay or clayey soils. Since

good recovery was achieved with the split spoon, it was used throughout

the program.

To collect the soil samples, the auger dri!3/wav advanced to the

desired depth and the sampler was lowered thrqugJitfce canter of the

hollow stem with connecting rods. The connecting rod/Vampler assembly
Av 'V

was then driven into the soil with a 140 found hammer. A record was kept

of the number of blows required to drive the Banpler.

After being driven into the soil, the sampler was removed, opened,

and the soil sample was transferred to sterilized glass jars with teflon

lids. These containers were suppl-ied̂ Bŷ Laucks Laboratories of Seattle,iners were suppl-ied̂ Bŷ iauclcs Laboratories

e jars were fil-le'd and "reeled, they were p]Washington. As the jars were filled and"reeled, they were placed in ice
V V /

chests at the site. The samples were dbaken in the chests to the labora-
\ \

tory on a daily basis t^mTrrimize excfessive dissipation of volatiles

prior to laboratory analysis ./.—Bach jar was labeled clearly with the

boring number, sample ntmb£r>f"and̂ i,naroe of the attending geologist. In

addition, sample depths^andXdentif ication numbers were recorded on the

field log for sdtiTPboring.Tp' establish the chain of custody, the

samples were/lo^ged^Vfl \t the laboratory as they were delivered.

Following namovxy <** the sample, the split spoon was subjected bo a

three phase cleanfrtRybefore reassembly to avoid contamination between

samples. All components of the sampler were washed and scrubbed in soap

and water. This was followed by a rinse with methyl alcohol and a final

-wash with triple distilled, deionized water. As a check on the thorough-

ness of the cleaning procedure, control samples of distilled water run

5



r 0383C-6

across the cleaned surfaces of the sampler, as well as the distilled

water itself, were periodically taken to the laboratory for analysis.

These samples were identified as the "V" series.

To prevent the possibility of transfer of contamination from one

boring to another, augers and peripheral equipment were steam cleaned and

scrubbed between borings. In addition, casings for each well were steam

cleaned prior to installation. As a further precaution against contam-

ination, all auger cuttings were shoveled into goodiquality reconditioned

barrels and stored at each boring location. LTdy^erexfixed on the
X/ X X

.barrels and the source boring for each barrel was marked in, heavy fc

pen for easy identification in future handling.

.
During drilling, a field log of each^bojrins was taken by the onsite

geologist. A rock/soil description, UnifVed soil Classification System

field designation, color, texture, moisture, sample number and depth, and

standard penetration test (SPT\ b̂ jT̂ ttNin̂ s were recorded on the logs

with .depth. \ V"*>*These logs are provided in Appendii A. A lithologic sketch

log appears in one column using appropriate symbols for sand, clay, and

other materials encounterett^luring drilling. Another column was used on
f \ ^*'

the log of each boring converted to a well to denote design placement of
^~"

slotted screen and KLank sfcttviui pf casing. In borings used only for

well installation, the^cg "records only the design of the well.

"-x. N)"
WELL INSTAL G, AND SAMPLING

A total ofN12Nw*t^r/monitoring wells were installed in borings on the

Port Quendall prop'ext/. These wells were designed to sample groundwater,

provide a stationary, surveyed reference for measurement of static water

levels, and provide data on aquifer performance.

Stainless steel screen and riser pipes were used in one well and the

others were completed with threaded PVC screen and blank sections. Three

of the wells were 2-inch I.D., while the remainder were 4-inch I.D. At
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selected locations, multiple wells were installed so that separate inter-

vals could be monitored independently. Well coordinates, ground eleva-

tions, and measuring point elevations for the top of each well casing

were surveyed in by a registered surveyor. A summary of the physical

specifications for each well including total depth, ground elevation,

measuring point elevation, diameter, material for casing and screen, and

coordinate location is provided in Table 1.

.Each well was installed immediately following auger boring and soil

sampling. After the auger drill was advanced Jio/the desired depth, the

well casing, including bottom cap, was lowered through^-thescenter of the

auger and allowed to rest on the bottom orthe hole. A sand-gravel pack

was poured through the auger as it was renroved^-f rom the hole to assure a

good continuous pack around the annulu* of^the well screen or slotted

section. This sanding process was discont-inufed one to two feet above the

screened section and bentonite pellets followed̂ , iy a bentonite-cement

slurry was then placed in the ahnulas^to^provide a seal as a precaution
Y V"̂  —,'

against intercommunication betweenvthe/siK>.face-and screened zones.

Finally, a cement cap approximately, one foot thick was poured flush with
» *

the ground to stabiliteytBe^well head. / "As built" diagrams for the wells

are provided on the Ipg/^heete—in Appendix A.

Where PVC was used>£pr "Xasing material, threaded slotted and blank
"S. v

sections were u^ed—uith no^^ue or adhesives of any kind as a precaution

against this/̂ odrxeNjf possible sample contamination. As previously

mentioned, sjoth^stainlfest steel and PVC casing sections were thoroughly

steam cleaned jKMor^t/Installation.

Following completion, each well was jetted with air using a PVC pipe

set in the casing and a trailer-mounted compressor unit. The jetting was

performed to assure satisfactory initial flushing of the sand-gravel pack

and to improve the flow of groundwater into the well. Each well was then

pumped with an electric pump to remove an equivalent of three well vol-

umes of water. This was done to assure that samples obtained from the
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wells were representative of ambient groundwater conditions. If the well

was incapable of delivering a satisfactory volume of water to the pump,

hand bailing wac employed to condition the well.

To prevent possible contamination, pump discharge was diverted di-

rectly into clean 50 gallon, closed-top drums. Each drum was labeled

with the borehole number for ease of future identification and handling.

\ \ M^B*«A44>'#4«**B* IA detailed record of performance was maintained^during the pumping

and subsequent recovery period for each well. /Trloc to-pumping, the

static water level was measured and referenced to the surveyed measuring
<v X../

point on the top of the casing. The time/and depth to water was noted

during pumping and during the recovery /e clod /After pumping was stopped.

All static water level measurements we« made with a steel tape

accurate to 1/100 foot; recovery data was obtained using an electrical

meter sounding device with a test^dJrepeAt accuracy equivalent to the

steel tape. The use of the electric Blunder was necessary because of the

rapid changes in water levels observed during the recovery period.rved duri

\>
Frequent water saapl?esyejC£^taken during the pumping period and test-

ed in the field to datchrmLiie/'treiacefature, pH, and specific conductivity
N, '^ / ^ : ' • ' : '

of the water. These me^unments were taken with a thermometer, pH

meter, and a CQadact^vity-rafiifetivity bridge. A summary of all informa-

tion obtained^ dtfr ing-,, sampling is provided in Appendices B and C.

Following tthepwpjftnd recovery testing, a sterilized teflon bailer

of suitable diamet&rjras used to bail an additional well volume from each

well prior to sampling. Eye protection and vinyl gloves were used by

field personnel to prevent accidental injuries that could result from

contact with sample fluids. Water samples were carefully poured into

preconditioned, labeled containers furnished by Laucks Laboratories,

Inc. These samples were stored in an ice chest ohsite until they could
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be transported to the laboratory. Chain of custody procedures similar to

those described for the soil samples were observed.

The bailer was subjected to the same three phase cleaning procedures

as the split spoon between collection of each water sample. To further

assure against contamination, new ropes were used on the bailers for each

well sampled.

At the conclusion of water sampling, the statrlcswater level in each

well was measured over a brief period of time risi^ngxa Calked steel tape

referenced to the surveyed measuring point marked at th« tbp of each well

casing. In addition, the level of Lake Washington was surveyed in at

this time. This information is •provided' yo Appendix B.
' < ~

TRENCHING.

In an effort to augment the\drillingv^rogram, a limited amount of

trenching was performed on the Port\Qu«ndall property. The principal

objectives of the trenching were to,delineate with some accuracy the

alignment or location ofXtlfevoriginaKMay Creek channel (1917 to 1930)

identified during meetings wî î Mr. Ward Roberts, and to provide a pre-

liminary assessment x̂ ftije.Arelft'î af and lateral distribution and nature

of the fill disposed onN^he>^ite from the Pacific Car and Poundary

Company or oth

A totafxpfXour tranches having a combined or cumulative length of

252 feet were >*caY*̂ d/to depths averaging 8 feet using a backhoe with a

36-inch wide buckebx/The locations of these trenches are provided in

Figure 2.

Upon completion of the excavation, a scale detailed log. was made of

each trench (Figures 3 and 4). A string level line was placed along one
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wall of the trench for vertical reference and a reel tape was used along

this line for stationing or horizontal control. Following a preliminary

visual inspection of the entire trench, significant features including

soil types, lithologic contacts, contaminant seeps, cultural debris, and

sample locations were sketched in using a small hand tape to provide a

reference to the established level line and stationing.

Soil samples were collected at selected locations within the trenches

using a small scraper. These samples were placed* W> sterilized glass

jars with teflon lids provided by Laucks LabocAtariesV^Inc. Onsite

storage of the samples and transfer procedures to tbe\^aboratory were

identical to those used for the samples collected from borings. At the

led and the surfaceconclusion of sampling, each trench was

restored to its original contour.

LABORATORY ANALYSES

Table 2 lists the various methods JBEed^to analyze the soil and water

samples and the number of samples Analyzed by each method. The soil sam-

ples were screened for ooiy^yclic aromatic hydrocarbons (PAH) by absor-
/ N ^bence. This method involvesjmethylene chloride extraction, evaporation

of the methylene chloride,/aD<*-,xe-dissolving the extract in cyclohexane,

followed by measurement'of\the absorbance at 250 nanometers. The absor-
N. %

bence was corepaped~with benzo£a)pyrene standards.

Absorb^nce^was used (instead of fluorescence to screen PAHs because of

the inabilityXoN4su£lIy compare fluorescence sample extracts with

benzo(a)pyrene stbqda/ds. This inability is caused by differences in

fluorescent color.

Uncertainties in the absorbance screen can be caused by the presence

of such compounds as napthalene, ace-napthylene, and ace-napthene in the

10
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extract. These compounds tend to quench absorption of higher .ring com-

pounds. Absorption cannot distinguish PAHs of different ring size.

Further description of the procedure used for the absorption screening is

contained in Appendix D.

In addition to using the absorbance screen to determine PAH concen-

trations, a Washington State Department of Ecology (DOE) method was used

to determine the PAN concentration in six soil sampled for cross-

comparison purposes. The DOE method uses a series of extractions to

isolate PAH compounds followed by evaporation /ntf wedgPring. An optional

analysis step of the DOE procedure uses high pressure riguhi chromato-

graphy (HPLC) to.separate 2- and 3-ring PAfls^from the larger ring PAHs.

These larger ring compounds are the only BAHs Considered in the DOE

definition of an extremely hazardous w&̂ te'son ,*he basis of PAH content.

This optional analysis step was used in the^s&ady.

The volatile organic screen! forsoYl^sjunples was performed by an

extracting procedure followed by \ais citr0matographic (GC) analysis.

Selected extractions followed by a\as/chromatograph/mass spectrometer

(GC/MS) scan were used LffTbe analysfs lor priority pollutants. The

GC/MS results provide^rradqi^tional measure for determining and cross-

checking PAH concent?i:ai?ho,rL*'../TPt>3vypyclic aromatic hydrocarbons would

appear in the GC/MS scahxpr ^he base-neutral extract.

The PAH tfbn^entVf water samples was determined by the same general

DOE method ̂fedsfor soil(samples. The optional HPLC analysis step was

performed for nparctic* of the PAHs of different ring sizes.

Volatile aromatics in water were determined by use of a purge-and-

trap procedure followed by GC analysis. A photoionization detector was

used following passage of the volatiles through the GC.

11
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Pentachlorophenol concentrations in water samples were determined by

the Sep-Pak method which involves acidification, passage of the water

through an activated Sep-Pak, elution of the Sep-Pak, followed by HPLC

analysis. Further discussion of this method is provided in Appendix D.

Quality Assurance and Control

A quality assurance/control program was instituted for the laboratory

analyses of soil and water .samples collected at the Port Quehdall pro-

perty. The program included the use of three techniques:

• replicate analyses for the mineral (inorganic^, constituents,
/v N/

2,4,6-trichlorophenol, pentachloropTienol, benzo(k)fluoranthene,

and total PAHs to determine the relative or absolute error in

replicate analysis

• spiking studies to define the accuraejyof the results obtained

on the mineral parameter

• surrogate blind spiking for benzo(k)fluoranthene and 2,4,6-

trichlorophenol*tlrsdefine the Accuracy of data generated for

, these param

,\//-.
The results of the^xepHcate analysis and spiking studies are pre-

sented in Append-tt—ft. Appendix 0-1, which reports the replicate analy-
/^ — • ^v

sis, indicâ /es/̂ hat̂ heX results obtained for the mineral parameters are

highly repttQdvte^ble in- spite of the lack of established control limits.

The relative e*firorXy«lti£s for the organic parameters indicated that the

methods perfonned'Ŝ py' effectively, except in the case of 2,4,6-

trichlorophenol. A large disparity between duplicate analyses for the

2,4,6-trichlorophenol indicates that the "standard" analytical method-

ology used for this compound may need to be modified if extensive moni-

toring is undertaken on the property. Spiking results presented in

12
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Appendix D-2 for the mineral parameters indicate that the data for these

compounds is highly accurate. Appendix D-3 presents data for the surro-

gate recovery of benzoOOfluoranthene and 2,A,6-trichlorophenol. These

data indicate that benzoOOfluoranthene was present in some of the sam-

ples making it an inappropriate choice as a surrogate blind spiking com-

pound and that some samples had a large organic matrix which possessed an

affinity for 2,4,6-trichlorophenol, interfering with the extraction

process. /N

The three 2,4,6-trichlorophenol recovery wlifeVofnVch indicated an

interference were either within the control limit boun&c oly slightly

below:the lower control limit. These resuite indicate that the removal '
/ f

of the selected compounds is less than fluamtifcfttive (100 percent) by the
/ ( / /

extraction step of the analytical metlhjd.\Thvs result is neither sur-

prising nor a flaw in the experimental designx. It indicates that either

the analytical method requires "tuning" to be Appropriate for gathering

quantitative data, or the datave«4 to'-bê corrected for recovery of
L * ^̂ ""*V *̂ >'

2t A ,6-trichlorophenol'. \ \ /

13
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3.0

GEOLOGY

The Port Quendall property is located on a delta/alluvial fan complex

which developed at the original mouth of May CreefcNrtiere it flowed into

Lake Washington. The creek has been diverted several time's and since
"• **/

1969, it has flowed in a south-southwesterly''direction across the eastern

side of the delta/fan, entering Lake Vafnlngton^t the southern end of

the Barbee Mill property. This property re/located immediately south of
X /

Port Quendall. V^ N^

> ' -

Prior to 1916, about three iuaxterŝ of the delta/fan area exposed

today was below lake level. In ohô  yeaiŝ the ship canal was cut between

Lake Washington and Union Lake, refloating in the lowering of Lake Wash-\
ington from 22 feet to 1/TTeet aboveXsea level (Liesch et al. 1963).

This exposed much of tne^oelta^and since that time considerable filling

has been done to aĉ mmodat'extr&e cjfc the property.

The May Creak—d&ita/faiKcowplex consists of sands, clay, silt, grav-

el, and in sonter'*Tocfe<i on s, abundant peat interbeds, all overlain by

recent fillC Source materials of the natural deposits include drift and

till units incV̂ edXbs/tJie creek.

A cross section drawn roughly on a east-west axis through the center

of the property is provided in Figure 5. (The location of the cross

section is shown in Figure 2.) As can be seen in the figure, there is

too much variability in the materials composing the delta to correlate

1A
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lithology between the borings used to construct the cross section.

Highly variable lithology is typical of alluvial fan/delta complexes

where braided channels continuously meander back and forth across the

surface, depositing lenses of gravel and coarse sand in channels and

finer materials along the flanks, creating an irregular stratigraphic

record during the course of deposition.

It is postulated that the May Creek delta/fan L^ftnderlain by the

lower clay unit described by Liesch et al. (1963V̂ (̂ cl on Figure 6}.

Liesch suggests that this unit is relatively wiftespMa&ŝ in northwestern

King County. It outcrops to the north of the Port Quentiailvproperty on

Mercer Island and the mainland. The unit>on]8erlies the southeastern arm

of Lake Washington and Mercer Island, dipping^gwntly westward along both

its upper and lower contacts.

The: lower clay unit is approximately 50 ntat/thick and is composed

almost entirely of gray, blue, ̂ nd ..brown,_flay and. silt. The unit is
' \ *̂""*""v> ~"̂ "?thick bedded to laminated and wasv dappyl tad^f or the most part in standing
\ V' /

water, with the clay being locally yar/ed. Wells drilled into the lower\ V /f yar/ed. W<

clay -unit in northwest Kiirg'Ŝ punty at1* Reported to yield little water.

It appears that the up-lt/ac\sj>fi an aquitard, inhibiting the downward

movement of water from young er~~s«diments.
"

The total tbJrlciMss of the/May Creek delta/fan is not yet known, the

delta/fan way n/df pS»et Rat ed during the drilling program .conducted for

this study.<C A^vrevioug exploration program (Twelker 1971) with borings

up to 61 feet ô ep̂ doXsyriot appear to have reached the bottom of the

delta/fan either ŝ cjr a stratigraphic unit similar to the lower clay

unit is 'not shown on the cross sections generated from that program. .

Twelker (1971) indicates that the delta/fan can be divided into at

least an upper and lower unit. He has described the upper unit as- a

15
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loose to medium-dense sand with thin layers of peat and silt. The lower

unit consists of dense sand with gravel lenses and no peat. Based on

this description, borings conducted for the current study were located in

the upper unit of the delta/fan. c

Trench T-l cut across the original May Creek channel on the east side

of the Port Quendall property (Figures 2 and 3). The log for this trench

clearly defines the margins of a channel containinj^ylay, sand and gravel

lenses, and abundant cultural debris including bar fragments, bricks, and

wood. The delta deposits flanking the channel', .iÊ -werî as the channel

itself, appear to be overlain by a relatively recent aggregate fill
A . *̂V/*

averaging two feet in thickness with a thin^silt layer at the surface.

Trench T-2 was located near the ceVtetxof/the old May Creek channel.

The stratigraphic relationship between tne^cnaonel and fill deposits in

this trench was similar to that of trench T-rs<I$8ure 3). Mobile creo-

sote began to seep from the wa^Qs^oT^-Z^aJb several levels throughout the
\t ~"~

time that the excavation was ope

Trench T-3 was sited-Wong the c&nber line of the original May Creek
" V

channel. The log for/tjrts

tinctive erosional ftontart-
X ̂

deposits (Figure 3). Chan

sisted of.sand

from the ch

the excava

of groundwate

by a heavy hydroc

r̂

shows the somewhat irregular but dis-

lannel with underlying delta/fan

deposits exposed in the T-3 excavation con-

metaXV**>d tar fragments. Mobile creosote seeped

of the walls of the trench during the time that

Bd. An iridescent sheen appeared on the surface

Cumulated in the floor of the trench accompanied

odor. Channel and delta/fan deposits in the

trench were covered by a 2- to 3-foot thick mantle of fill consisting of

silt and wood fibre shavings.

Ifi
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Trench T-4 was positioned to determine the type of fill or possible

contaminants present in the area, reported to have been used for-indus-

trial fill from the Pacific Car and Foundary Company. The log for T-4

(Figure- 4) shows a variety of semi-stratified fill materials including

sand, tar fragments, metal, brick, glass, and wood fiber. In addition,

mobile creosote seeped from the walls near the south end of'the trench at

the time it was excavated. It appears that undisturbed delta/fan

deposits consisting of sand and gravel with clay lenses occupied the

lower Vi to V» of the trench between approximately'Station 0 and Station 42

(Figure 4). A seep or spring line is present XlongSthestpp of the

undulating contact between the delta/fan and overlying Tvill>material near

•the south end of the trench.

et from the south end of.Boring BH-S was located approximatelŷ
L

Trench T-4. Contamination was noted as deep, a*. 20 feet in that boring.

By extrapolation, it is conceivable that contamination may exist to at

least that depth in permeable m4tTSrriAl'sx'b«4ow Trench T-4, having migrated

from upper horizons. On the basrs of jtijfd-iffgs in Trench T-4, if would

appear that contaminated fill cover^ much of the area north of the -tank

farm (Figure 2).

17
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4.0

HYDROLOGY

Groundwater hydrology characteristics may vary4cross tne

Quendall property in response to the variabili^y/i-B^ttm stratigraphy and

lithology of the May Creek delta/fan sediments. However, xome general

trends in the grouhdwater regime can be identified.

Recharge of the groundwater aquifer on^jAe^property occurs primarily

in the upper reaches of the Hay Creek draVqag* basin, which covers ap-

proximately 8100 acres (CH.M-Hill 1977). However, some recharge also

occurs by infiltration of precx£&atlOn^£hat falls directly on the site.

The surface of the groundwater table oji Jbt^/property slopes toward the

northwest, and varies from a mapped elevation of almost 19 feet near the

site of the former RiellyTur and Chemical Company still house to about
/ s— % v

15 feet at Lake Washiji^ton^I^tJire 7). This results in a groundwater

surface gradient of<£boyt A2/f*ethtile (0.0079 foot/foot) with a total
* •

hydraulic head of abouts6 feet across the property. Based on an examina-

tion and review^ef—the locaifceology, the stratigraphy exposed in explo-

ration boringsXan^vth^study of the depositional environment of the May

Creek :delt«Vf OR* it isjinterpreted that groundwater discharge is into the

sub-bottom orXakVvVaehlngton in the near shore environment.

Although the groundwater surface on the property is generally uniform

(as indicated by the generally uniform pattern of the water level surface

contours), there are some variations. For example, in the southwestern

18
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portion of the property, near boring BH-12, the groundwater surface con-

tours become closely spaced and skewed toward the shoreline of Lake Wash-

ington (Figure 7). At this location, the groundwater gradient increases

to about 95 feet/mile (0.018 foot/foot) and may reflect local semi-

confined groundwater conditions resulting from the variable nature of the

delta/fan sediments. In the northeastern corner of the property, the

water level contours are less closely spaced resulting in a lower

gradient of about 19 feet/mile (0.0036 foot/foot) ./This variation may

also be caused by the variable nature of the sedxmetits.

A study of the coefficient of transmissibility across the property,

as calculated from pump tests at selected ywells, illustrates the vari-

ability of local groundwater flow. Transniss^Bility of an aquifer is a

measure of the rate of flow of water svhjeXjr to a unit hydraulic head

through a vertical strip of soil one foot̂ k̂ glu. In general, relatively

high values of transmissibility Indicate high XAtes of groundwater move-

ment. Table 3 lists the calculfetod^valvesof transmissibility at five

selected wells on the Port Quendall\j>r/i"̂ erty. Based on estimates of
• \ V /

saturated thickness provided in the.boring logs and estimates of repre-

sentative porosity for bhe"""B«diments,\the velocity of groundwater travel

at each boring was esjtimated.L^As indicated in Table 3, the estimated
/ / J "X.

groundwater velocities acre'sB̂ He rite vary from about 7 feet/year to

almost 60 feet/year anaS^re^reatest near the center and southwestern

portion of the

19
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5.0

HAZARDOUS MATERIALS

The following section provides a preliminaryy^v^luation of the loca-

tion and levels of hazardous materials present/io'*'tJies>soils and water of
<y \ - x,

the Port Quendall property. The purpose of this information is to guide
\ f

the development of conceptual remedial actions for the property.
f

SOILS

As discussed in Section 2.0, 134 soil samples from the Port Quendall

property were screened for PAH police notations by an absorbance tech-

nique. This technique provided \ cost-effective method for determining

semi-quantitative PAH levels in a lar^e'number of samples. Table A pro-

vides a quality assurancA—eqmparison\of, six soil samples simultaneously
f -. \ V

analyzed for PAH 6 by bnê 'ab'sorption technique and the DOE gravimetric

method. The PAH concentration*, determined by the absorption and DOE

methods agreed within »sfac\or of three for four of the six samples and

within a factor^*—3P for cbV^emaining two samples. Agreement within a

factor of thc«ê Ts*̂ pnsidered good when the relatively low concentrations

of PAHs, nonspecificity bf the absorbance screen (i.e., does not exclude

2- and 3-ringxpmp^un^syVhich are not considered in the DOE definition of

PAHs), and potentbaliracertainties Ln the screen concentrations are taken

into account. The agreement between the methods for the one sample with

greater than 0.1 percent PAH was particularly good. The PAH concentra-

tions of three samples determined by GC/MS scans (Table 4) are much lower

20
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than the results of the other two methods. This could be indicative of

the uncertainties of quantitative analyses by GC/MS without analyzing

standards for the compounds of specific concern.

Table 5 lists the results of the absorbance screen for PAHs and

Figure 8 presents a spatial plot of these data. The highest concentra-

tion of PAHs was 4.8 percent (weight percent as benzo(a) pyrene), found

at a depth of 4.S to 6 feet in borehole BH-1. ThU borehole is located

on the northern end of the property. Polycylic Aromatic hydrocarbons at

concentrations equal to or greater than one petc^nXwer* present in some

samples from all of the borings and trenches except irN^heSsoutheastern

(boreholes BH-10, BH-11, BH-12, BH-14, and/jfc-15) and extreme western

(borehole BH-2 and trench T-2) portions/ofthe'^roperty. Soils with a

PAH concentration of one percent (when\more/tlran 400 pounds of material
v 4. •are present) are defined as "extremely- hazardous waste" by the DOE.

It is possible that signif liaotn&ttr-^Burface concentrations of PAHs
A v"̂ -•̂ S

could be present in borehole BH-lp.\ A'soil/sample taken from 1 to 1.5

feet in this hole had a PAH concentration of 0.63 percent. The actual

r because, ofconcentration could be bTfTmr because, of analytical uncertainty or a

heterogeneous occurrence orxPJ&Jl^ in this zone. Additional samples from

rtytrench T-2 could also rtyee]/n-wi if leant PAH concentrations since one of
*v "V S *v/

the two samples collected fsom the trench has a concentration of 0.50

percent.

Tables<6 ahd 7 show non-PAH priority pollutants and other compounds .

detected in tneNsail/samples. Based on GC/MS scans, aromatic hydro-

carbons with two ahd/chree aromatic rings were present at levels of ap-

proximately 100 to 2000 mg/kg (ppm) in composite soil samples from bore-

holes BH-7 and BH-9 (Table 6). It should be noted that two and three

aromatic-ring hydrocarbons are not considered in the DOE definition of

PAHs because of their lower toxicity relative to higher ring compounds.

I
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The detected two-ring compounds were napthalene, 2-raethylnapthalerie,

acenapthene, acenapthylene, anthracene, and fluorene. The detected

three-ring compounds were fluoranthene and phenanthrene. Napthalene was

the compound present at the highest level in the samples, with concentra-

tions of 1139 ppm (0.11 percent) and 2168 ppm (0.22 percent) in samples

from BH-7 and BH-9, respectively. These concentrations should be regard-

ed as only semi-quantitative since standards for the specific two-and

three-ring compounds were not run with the samples.

Volatile organics were detected by GC/MS scan XIL the ppm concentra-X/ ^ "-
tion range in the composite soil samples from BH-7 andNiH-̂ . (Table 6).

/S. ^̂This level of volatile organics was also present in the sample from the

18 to 19.5-foot interval of BH-7 (Table/TX: The volatile organics de-

tected in the samples included five aromatic compounds (benzene, toluene,
X <,

zylene, methylbenzene/styrene, ethylbenzeriB- and methylene chloride) and

one halogenated aliphatic compound (methylenesxhloride).

Other non-PAH compounds detected Ln ̂vâ 'soil samples include:
\ /

• acid-eitractab>e"~ph€noric compounds at the ppm level (the prior-

ity pollutant 2—Adi^pethylphenol and two non-priority compounds)'
• base-neutral ex^rac^able non-priority compound at the ppm level

(diber,

~̂̂ \
e part-per-billioh (ppb) level (aldrin and pos-

Other tentatively identified compounds from the GC/MS scan of the com-

posite soil samples are included in Appendix D.
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Except for halogenated organics, the DOE hazardous waste criteria do

not specifically address non-PAH compounds. Criteria for definition of a

"dangerous waste" or "extremely dangerous waste" exist that are based on

total equivalent concentrations and quantities of mixtures of chemicals

based on their carcinogenic and toxic properties. Wastes exceeding 400

pounds that contain balogenated hydrocarbon concentrations of 0.01 to 1.0

percent are considered to be a "dangerous waste" by the .state. Composite

soil samples from BH-7 and BH-9 have only 0.002 ancfot 004 percent, re-
/ /

spectively. of halogenated organics (methylene

ached theIt does not appear that the field exploration prog

bottom of contamination on the Port Quendad^'property. Levels of PAH

approaching one percent were found at the ,-£l.fr̂ o 23-foot interval of

borehole BH-5. Twelker (1971) found

holes drilled to a depth of approximately

have easily been the result of

higher horizons.

WATER

LyNfl'Wet,

ten odor near the bottom of

although this could

contamination carried down from much

anic constituents (Appendix D), the

(i.e., low dissolved solids) and

Based on an analy;

groundwater on the l*rop"«

varies in hardness fromNood'erately hard (61 to 120 mg/1 of CaCO ) to

very hard (morex4^mKJ80 mgX~lpf CaCO.). The pH of water varies from

slightly aci slightly alkaline (7.8).

Table 8 lis<s ofevrpsuits of the organic analyses of the water

samples; and PigureNQjTrovides a spatial plot of these data. Polycyclic

aromatic hydrocarbons were present in all 12 groundwater samples from the

property, ranging in concentration from 6 ug/1 to 23 mg/1.
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The DOE uses water quality criteria recommended by the U.S. Environ-

mental Protection Agency (EPA) in the November 28, 1980 Federal Register

for their evaluation of potential priority pollutants in water (personal

communication, G. Brugger, DOE, August, 1983). The EPA does not have

recommended limits for PAHs, although toxicity and risk-level data are

presented.

Polycyclic aromatic hydrocarbon concentrations /Heater than 1 mg/1

were present in water samples from wells BH-5, BH'-SA, BH-8, BH-8A, and

BH-2A. With the exception of water samples fromy»ellsxBH-2A and BH-12,

groundwater containing more than 100 ug/1 of PAHs occurred in wells where

soil samples bad more than one percent PAHeV* In wells where soil samples

were found to have less than one percent' PAHs,/-the corresponding water

samples contained less than 100 ug/1 of ttiesecompounds (Figure 8). In

general, PAH concentrations were higher râ shullow groundwater than in

deeper groundwater samples.

The PAH concentration in thexwater>sajnplJe from well BH-2A (2.64 mg/1)
\ Y/ / ••*-

appears to be anomalously high. Sbir from boring BH-2 had very low PAH

concentrations and water^£*JOT well BH-2^ which is adjacent to well BH-2A

and screened at the'saroe/flepth interval, had a PAH concentration of only

S.7 ug/1. The anomarloo'elyvfl̂ g-h. value could possibly be the result of

cross-contamination during Campling.

The PAH qon&eTTteatron in the water from BH-12 (745 ug/1) appears to

be high reljatrve to th« low soil PAH concentrations in the boring (0.004

percent maximuvoTN^Thtr b4gh PAH concentration in the water could be due

to migration of th^sey^ompounds from up-gradient sources along the old

Hay Creek channel. The high concentrations could also be a result of

cross-contamination during sampling.
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Volatile aromatic hydrocarbons were present at detectable concentra-

tions in 8 of the 12 groundwater samples. Benzene, .toluene, and zylene

(BTX) concentrations ranged from several ug/1 to approximately 17 mg/1.

The concentrations of each of these compounds were generally equal to or

greater than 1 mg/1 in samples from wells BH-S, BH-SA, BH-8, and BH-8A.

It should be noted that boreholes BH-S and BH-8 had the highest soil PAH

concentrations. It is possible that the high PAH values were observed as

a result of their extraction from soil by the BTX vocation. The absence

of detectable volatile organics in the water sample'̂ from BH-2A is further

evidence that the high PAH reading for the s

Five of the groundwater samples were amiuyzed for pentachlorophenol.

Only the sample from BH-8 contained'a detectable concentration of this

compound (86 ug/1). No concentration "limK/fcr
/

aromatic hydrocarbons

or pentachlorophenol have been promulgated->byN>the EPA for freshwater

aquatic life or human health, although tozicic?. And risk-level data have

been presented in the Federal
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Table I. MONITORING WELL INSTALLATIONS

Veil

BH-I

BH-2

BH-2A

BH-5

BH-5A

BH-6

BH-6

BH-8A

BH-IO

BH-12"

BH-I2A

BH-I 5

Note:;

Total
Depth
(ft)

19.5

19.5

20.0

32.0

10.0

19.5

24.5

10.0

19.5

23.0

10.0

19.5

Ground
Elev.
(ft)

23

20

20

32

23

20

23

23

21

21

21

21

Parentheses
survey

* M.P. denotes
measurements

data

.4

.8

.8

.3

.3

.0

.4

.4 .

.5

.9

.9

.9

with

M.P.
Elev"
(ft)

23.42

25.47

25.06

25.64

24.38

21.85

25.12

23.64

22.50

24.39

21.41

21.70

Dia.
(in)

2

2

4

4

4

4

4

4

4

4

4

2

coordinates
obtained by

/-
measuring

^

Ken J

TN

Monitored
1 nterva 1 North

Material

PVC

PVC

Stainless

PVC

PVC

PVC

PVC

PVC

PVC /

PVC Xs
PVC

<̂ >--.

(ft)

5-19.5

5-19.5

5-20.0

13-23.0

5-IO.O/

13-23.0
^̂ v/5/-IO.O

/5-l?*5

\̂ 5_25'o

ŝ -̂C

5-l9.-5/?

*̂ »

indicates survey by WCC
. OylerVCE.* LS §5524.

Coordinate

197,

197.

197,

/»7.

'<».
t̂ . \
ANi97;

782

633

630

473

406

«*

l97j-542>

197.

197,

197,

197,

196,

V
336

331

106

106

970

personnel. At

DoinT ar, tpp̂ flf instal led. casing used for various

'< y>-xX
\ N '̂ /

East
Coordinate

1,662

1,662

1,662

1,662

1,662

1,662

1,662

1,662

1,662

1,662

.1,661

1,661

,516

,767

,762

,136

,136

,227

.426

,426

,981

,862

,855

,914

1 other

hydro logic

X
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Table 2. ANALYTICAL METHODS USED FOR THE ANALYSIS OF SOIL AND WATER
SAMPLES

parameter
Number of
Samples Method

SOIL

bPAH Screen

Total Soil PAHs

Volatile Organic
Screen

Priority Pollutants

WATER

PAHs
Volatile Aromatics
Pentachlorophenol
pH
Total Alelinity
Conductivity
Sodium
Calcium
Magnesium
Potassium
Chloride
Sulfate
Nitrate-Ni
Total Pheno

134

6

Absorbance of extract

of 173-303 WAC

11/10/81)EMSL-LV

2 Composites (alV / EMSVLV No. 2 (11/10/81) for
fractions), 3 sjra-t. extraction; EPA methods 624
pies (base-neutralv̂ aod 625 for analysis
extract only)

P
pendix G of 173-303 VAC, 3/83
A Method 602

Sep-Pak Method
EPA Method 150.1
EPA Method 310.2
EPA Method 120.1
EPA Method 273.1
EPA Method 215.1
EPA Method 242.1
EPA Method 258.1
EPA Method 325.1
EPA Method 375.4
EPA Method 353.2
EPA Method 420.1

nchNoi]Boring and trench soil samples.

Polycyclic aromatic hydrocarbons.

Washington State Administrative Code.

U.S. EPA Environmental Measurement System Lab. - Las Vegas.
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Table 3. CHARACTERISTICS OF GROUNDWATER MOVEMENT ON THE PORT QUENDALL
PROPERTY

Well
Number

BH-2A

BH-6

BH-8

BH-10

BH-15

Transmissibility
§pd/ft

Estimated
Velocity,

ft/yr

104

453

76

250

484
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Table 4. CROSS-COMPARI SON OF PAH CONCENTRATIONS DETERMINED BY DIFFERENT KETHODS

Sample (Concentration % by weight)

Method BH-2/D-2 BH-4/D-4 BH-6/D-4 BH-9/D-7 BH-I0/0-5 BH-ll/D-8 BH-7 Corp.

Absorbance
a

Screen .

DOE Method

0.057

0.002

0.46 0.03 0.06 0.0064 0.02 0.74-0.97

0.44 0.01 0.03 0.002 0.01 —

6C/HS
(2 or 3
aromatic rings) —

(nor* than 3
aromatic rings) —

0.045 —

0.019 —

a
Concentration in'terms of percentage as benzon)pyr«fte/

.0011 0.30

0.0006 0.08
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Table 5. ANALYTICAL RESULTS FOR POLYCYCLIC AROMATIC HYDROCARBON (PAH)

SCREENING OF SOIL SAMPLES FROM THE QUENDALL PROPERTY*

Boring

Boring

BH-1

BH-2

BH-4

BH-5

BH-6

Sample

Samples

D-l
D-2
D-3
D-4
D-5
D-6
D-7

D-l
D-2
D-3
D-4
D-5
D-6
D-7

D-l
D-2
D-3
D-4
D-5
D-6
D-7

4
D-l
D-2
D-3- ,

& v
fy*^
/ Ds£
N)->V

D-^.%

D-l
D-2
D-3
D-4
D-5
D-6

Location Depth (feet)

0-1.5
3-4.5
4.5-6
6-7.5 /
7.5-9 /

i8-i9. iy

7t>/'*AA-t>/"y
\_^>j^ /

TL5-9/
12:9.-l*<k4
18-19T3 >

/"--̂ .̂  "*v'
\ >C^"SvO-<.5
\ \^^ 4^5-6*

\ V/^-10.5
\ ( 10.5-12.0

/• s. \\12.9-14.4
/.x—v V ^ 19-19 . 5

// ) ̂ \_ 21.7-23.2

X^X^"^ 0-1.5
\^ \ 1.5-3

^ \V 3-4.5
>.' ^^ 4.5-6

\\ 6-7.5

1 1 7 '5~9

// 12.9-14.4
y / 18-19.5
/ 21.6-23.1

•̂

3-4.5
4.5-6
6-7.5
7.5-9
12.9-14.4
18-19.0

PAH Concentration6

0.002
0.93

/S *-8

/ L/0.002
N. 0.001
v - X . 0.004
X..N. °-009

^ L/0.001
0 .002
0.003

L/0.001
L/0.001

0,001
L/0.001

L/0.001
0.002
0.056
0.44
3.4
0.75
0.041

0.73
1.0
0.90
0.89
0.89
0.006
0.006
1.9
0.71

1.0
0.023
0.94
0.01
0.002
0.001
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Table. 5. ANALYTICAL RESULTS FOR POLYCYCL1C AROMATIC HYDROCARBON (PAH)

SCREENING OF SOIL SAMPLES FROM THE QUENDALL PROPERTY* (continued)

Boring

BH-7

BH-8

BH-9

BH-10

BH-11

Sample

D-l
D-2
D-3
D-4
D-5
D-6
D-7

D-l
D-2
D-3
D-4
D-5
D-6
D-7
D-8
D-9

D-l
D-2
D-3
D-4
D-5
D-6
D-7
D-8 <

D-l
D-2 „
9 -̂̂

/Vjtf ""
/ frrS

IP* X

>v

D-2
D-3
D-4
D-5
D-6
D-7
D-8

Location5 Depth (feet)

3-4 . 5
4.5-6
6-7.5
7.5-9
9-10.5 y

12. 9-14. 4 /
18-19.0 / '<

f , A_

//^
0-1.5 \/
1.5-3
3-y>.5

4
-5-6
•7.5/>
S-Sf /
.~9-J4 . 4

18-19 '.3^
23-24'-.^ ^

ŷ *̂ **̂  x^
\ >d^t>-a . s
\ \ j^ 1̂ .5-3
\ V/3-4.5

\ < 6-7'5
^— ̂  \\7.5-9

•/s-C\ V 9-10. 5
/ / } ^X 12.9-14.4

s.X/^v> 18-19-5

\\ 0-1.5
X. / 1-5~3

X. ^^ 3-4.5
X\ 4.5-6

1 1 6~7 '5
// 12.9-14.4

/ / 18-19.5

^ 0-1.5
1.5-3
3-4.5
4.5-6
6-7.5
7.5-9
12.9-14.4
18-19.5

PAH Concentration0

0.91
0.081
0.74
0.97

•X 0.88
/ 0.001
V 0.001

N./V 0 . 86
X^ 5 0.054
'̂  0.013

0.94
1.2
1.1
1.8
1.3
0.042

0.005
. 1.7

2.2
1.3
0.014
1.0
0.03

L/0.001

0.63
0.009
0.002
0.002
0.002

L/0.001
L/0.001

0.007
• 0.017

0.002
0.002
0.003
0.003

L/0.001
0.01
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Table 5. ANALYTICAL RESULTS FOR POLYCYCLIC AROMATIC HYDROCARBON (PAH)

SCREENING OF SOIL SAMPLES FROM THE QUENDALL PROPERTY* (continued)

Boring

BH-14

BH-15

BH-16

Sample

Trench Samples

T-l

Location Depth (feet) PAH Concentration

BH-12 D-l
D-2
D-3
D-A
D-5
D-6
D-7

1.5-3
3-4.5
4.5-6
6-7.5
12.9-14.4 .Av
18-19.5 //
21. 9-23 ./ V

0.004
L/0.001

0.001
6.003
0 . 001
0.003

L/0.001

0.022
0.007
0.007

L/0.001
0.009

L/0.001
L/0.001

0.004
0.008
0.002

L/0.001
L/0.001
0.002
0.001

0.004
1.1
0.001

L/0.001
d

L/0.001
L/0.001
L/0.001
L/0.001

0.67
0.73
0.008
0.37
1.3
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Table 5. ANALYTICAL RESULTS FOR POLYCYCLIC AROMATIC HYDROCARBON (PAH)

SCREENING OF SOIL SAMPLES FROM THE QUENDALL PROPERTY* (concluded)

Boring

T-l (cont.

T-2

T-3

T-4

Sample

) 6
7
8

1
2

1
2
3
4

1
2
3
4
5
6

bLocation

20.0
46.9
39.1

7.5
6.3

19.7
19.7
19.7
30.6

100.6
100.6
100.6

51.3
51.3
51.3 /*-

< >

Depth (feet)

5.6
5.6
1.3

0.94
3.75 y

3.75 //s
5.3 </
7.5
5.9/\

/•?' /->
/6$6 / /

TLl^ /
^•^V^v
5 ^S. \

^^^ 6.9 ^/

PAH Concentration0

0.002
L/0,001
L/0.001

/v 0.002
'? 0.50

/X 0.32
XX^ 0.84

XX 1.0
S- 1.2

1.9
0.43
0.080
0.28
0.48
1.7

Screening by measurement of abso
benzo(a)pyrene standards.

\\ //socba'nce i

Feet from southern endXTFStrench.

c . _c S- / ^—, '>

of extract and comparison to

PAH by weight ofN*oilv*s>Denz<}j'a)pyrene; L/# = Below detection level

XV
Sample not
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Table 6. CONCENTRATIONS OF TOTAL PAHS AND SELECTED NON-PAH COMPOUNDS
DETECTED IN GC/MS SCANS OF EXTRACTS OBTAINED FROM TWO SOIL

COMPOSITES1

Extract

Base/Neutral

Volatile

Pesticides

Concentration (ppb)
Compound BH-7 Comp

Total PAH Compounds
(>3 rings)
Acenapthene
Pluoranthene

b
Napthalene
Acenapthylene
Anthracene

b
Fluorene
Phenanthrene
Dibenzofuran
2-Methylnaptha

BH-9 Comp

Acid
b

2 ,4-Dimethyphenol
2-Methylphenol
4-Methyphenol

27,500
15.XW
30/400

'

14,000
7,800

L/4,000

1,141,500

515.000

368,000

2,168,000

185,000

258,000

279,000

1,061,000
139.000

1,083,000

2,300

34,600

36,700

12,000
56,900

130

50

Only priori EXj'dHrft̂ hts and readily identifiable non-priority pollu-
tants are liste^. jOther tentatively-identified compounds are listed in
Appendix D. Two Yhd three ring aromatic compounds (which are not con-
sidered to be PAHs by the Washington State DOE) are listed.

Priority pollutants.

Possible positive matrix interference.
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Table 7. RESULTS OF THE SCAN FOR VOLATILE ORGANIC COMPOUNDS IN THE SOIL.

SAMPLES*

Sample
Compound BH-2/D-2 BH-4/D-4 BH-6/D-4 BH-9/D-7 BH-10/D-5 BH-ll/D-8

Benzene L/0.2 0.3

Toluene L/0.2 L/0.2

lylene L/O.A L/0.4

Methyl
benzene
& Styrene L/0.4 L/0.4

L/0.2

L/0.2

L/0.4

L/0.4

Concentration in units of ppm; L/f ow zhe detection level of 9.
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Table 8. CONCENTRATIONS OF SELECTED ORGANIC CONSTITUENTS IN WATER SAMPLES

-1
Parameter

Sample Concentration8'^ CuK/1)
BH1 BH2 BII2A BH5 BH5A BH6 BH8 BH8A BH10 BH12 BH12A BH15

Depth
Screened

(feet)

PAH°

Benzene

Toluene

Xylene

Penta-
chloro-
phenol

5-19.5 5-19.5

115

L/1.0 L/1.0

L/1.0 L/1.0 L/1.0 17

2.0 L/1.0 L/1.0 1*

L/10 L/10 L/10

-10 13-23 8-18 5-10 13-23 5-19.5 5-10 13-23 5-19.5

930 22,700 1839 12.8 745 6.8 10.4

94 7,000 14,000 24.0 L/1.0 L/1.0 L/1.0

39 4,100 9,200 L/1.0 L/1.0 L/1.0 L/1.0

150 5,200 4,600 5.0 L/1.0 L/1.0 6.0

L/f = Below detection level of *.

The sample name reflect the well from which the sample wa4c4llec

6̂/1 as benzo(a)pyrene, corrected for napthalene; by Washington State Dept^
of Ecology Method.
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FIRST EXPOSURE)

TRENCH T-2

10
I

UNIT DESCRIPTIONS FOR T-1 t T-2

0 ORGANIC SILT <MH): Dark brown to black, highly plastic with abundant fibre debris (wood).

(2) SANDY GRAVEL <GP): .Light brown to buff; 1" minus rounded gravel t sand aggregate f i l l .
Wood fibre along lower contact.

(D SILTY SAND TO SANDY SILT (SM-ML): Gray to brown, damp, medium to fine sand, occasional

coarse lenses.

(J) CHANNEL DEPOSITS: Mottled clay, sand and gravel lenses interspersed with cultural
debris including tar, bricks t wood.

fc?| TAR FRAGMENTS

GO SAMPLE LOCATION AND NUMBER
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I
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I
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BEARING 268° FROM
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90029A

U N I T D E S C R I P T I O N S F O R T - 3

® FILL: Clayey organic s i l t , black, abundant wood f i b re
and rootlets.

© S ILTY SANO TO C L A Y E Y SAND (SH-SP): Olive brown to gray,
occasional continuous thin sand beds.

(D CHANNEL DEPOSITS: Abundant cultural debris including
met.il C tar fragments, wood, and tar xseeps.
Pronounced offensive odor w i t h i r idescent sheen
on groundwater surface.

[jl] SAMPLE LOCATION AND NUMBER

PORTOUENDALL
Renton. Wllhinoton CROSS-SECTIONS OF TRENCHES

T-1, T-2. AND T-3
F igurc 3



SAMPLES WATER
BLACK UNIT COMPRISED
OF TAR FRAGMENTS. GLASS.
SOIL AND SUBANGULAR ROCK

LOGS .TRANSVERSE —* |
TO TRENCH AXIS

TRENCH FLOOR

CONCENTRATED BLACK TAR
FRAGMENTS AND GLASS

BLACK TAR SEEPS

r^rrr^-^^^Lr-r.-^-.'̂ - c LAY -r-̂ ~rr

LOGS TRANSVERSE
TO TRENCH AXIS

TRENCH T-4
STA. "0" IS 17 FEET
BEARING 80° FROM BH-5

Projtct No.
9O029A

POHTQUENDALL
Rinton. Witttington CROSS-SECTION OF TRENCH T-4 Figure 4



r N. 62 W.
30 r

25

20

15

10

LAKE
- WASHINGTON

A'

BH-9

_SEA
LEVEL

EXPLANATION

CONTACT LOCATION (APPROXIMATE)

_X_ WATER LEVEL IN BOREHOLE

F=3 CLAY

[r3i| SILT
I-:'1-' 1
I; -'-I SAND

SRAVEL

lig PEAT

BH-7 BORING NUMBER

HC. HYDROCARBON
Pro|Ki No.

90029A

N O T E : Refer to F i g u r e 2 for
location of cross-section.

100 150

Approx. Scale in Feet

Vertical Exaggeration: 10X

PORT QUENDALL
Rcnton. Wuhington GEOLOGIC CROSS-SECTION Figure 5



TRENCH
URIED . T_l
AR CHANNEL'^ .1- '

-—>- 7 V~~f"—-•—}K/'"'"TRE'NCH

'"-/RE™ <8H-13)* T'2
T.-3

so loo 300

*

BH-15

*

BH-16
Apprnx. Scala in Feet

EXPLANATION

(PAH - *) : S O I L

PAHl f l . ) - PPb : W A T E R

B O R I N G

BH-2 t
BH-2A

BH-li

BH-5 t
BH-5A

BH-6

BH-7

BH-8 t
BH-8A

BH-9

BH-10

BH-ll

BH-12 t
BH-12A

BH-15

BH- 16

TRENCH
T-l

TRENCH
T-2

TRENCH

T-3

TRENCH
T-l.

CONCENTRATION

(PAH - 4.8*1
PAH(5-19.5') - US PPb

(PAH - 0.003*)
PAH(5-19 ' ) - 5.7 ppb
PAH(5-20 ' ) - 26<iO ppb

(PAH - 3.14*)

(PAH - 1.9*1
PAH(5-10'1 - 5210 ppb
PAHJ13-23 ' ) - I<2I|0 ppb

(PAH - 1.0*)
PAH(8- l8 ' ) - 930 ppb

(PAH - 0.97*)

(PAH - 1.8*)
PAH(S- IO' ) - 22.700 ppb
PAH03-23 ' ) - 1839 PPb

(PAH - 2.7*)

(PAH - 0.63*)
PAH(5 -19 .5 ' ) - '2 .8 ppb

(PAH - 0.017*)

(PAH - 0.0014*)
PAH(5-10 ' ) - 7''5 ppb
PAH03-23 ' ) - 6.8 ppb

(PAH - 0.022*)

(PAH - 0.008*)
PAH(5-I9.5 ' ) - 10.ll ppb

(PAH - 1.1*)'

(PAH - 1.3*)

(PAH - 0.50*)

(PAH - 1.2*)

(PAH - 1.9*)

Project No.
B0029A

PORTQUENOALL
Bemon. Wuhinglon CHEMICAL CONCENTRATIONS IN

SOIL AND WATER
F igure 8



LEGEND:

BOH I NT. LOCATION

(8H-J t BH-13 not d r i I led)

/ FORMER
[ TANK I /FORMER \
^ LOCATION I TANK |

LOCATION /

,.
, \ r-—•—// i
'--*-' "\3.—- 3?" TRENCH

—'•" (BH-'3^ T'2

BORING AND TRENCH LOCATIONS
Woodwnrd-Ctyd* Comuftant



p r o j e c t . PORT QUENDAIL

Renton, Washington

^"pri l led- May 17, 1933

Type of Boring _ k" Hoi low Stem Auger

H a r nmerWeght .

£

0
O

V

a
6
o
(/)

U.

*
03

c
c

< ! E
u

Log of Boring No. 2
Remarks

MATERIAL DESCRIPTION

*~~~ . Su^ace Elevanon 20.8
-^— •

_

-

5-

—

v

10-

15-

20-

M

1

2

3

^

5

7

M

• •

T

• •

M

M

5.2

33

8

kk

27

1 0

Ik

<

0.002

0.003

^

<

. 00 i

/
^\

<

FILL
S i l t , Gravel and
organic debr is

• •

SILTY SAND (SM)

black

Ol ive-gray, damp, occasional/ N^
lenticular grave.ls and pea^ /\ N.
interbeds ^S \ N^

Water
^2

/•--̂

/^
 N

^*Ppat\ J_

/ ̂ / s-^y
^^J f̂ / ^Vr'

~}p>a^\

X^~^X X/
/^^X\
x ) )^v / i

'sx. ^\. / /
^v ^» /

^^

j -Peat

V

N, >-

/>' ^^

/ ./ ' »

/ < / /j ^_ ^' f

\<x>
>7^ . '
V

^- BOTTOM OF BORING g 19-5 '

-
-

_

•

—
~

^

Hljjjil. No- 90029A Woodward-Clyde Consultants

>
a
o
o
X
(-

_J

"̂

- o~

_ _ •

-V

m_i

• ~ ."~~

'. _ — '

• . • — •

^:~c:

~'X~

• • -.

^~c

_ <

^̂

/*

/
•c
ro
ji

a.

o
—

o
c
1

CM

r
•o
u

0

in

£
a.

o

JE
U
C

1
CM

r

—

^^

—

rl.

_

~̂~

^"

—

—
-

—
T~

—

—

Appendix A-2



p r O J e c t : PORT QUENDALL
Renton, Washington

Date Dri l le
TuDe of Bor

d. June 2, 1S83

ina: 6" Hol low. Stem Auger
iype

Hammer Weight

— —u.

5

V

o.

o
in

u.

*0
03

- .9
a

i f ?
**• u

Cu

Log of Bor ing No. 2A
Remarks

MATERIAL DESCRIPTION

-~ : Surlace Elevation :

-

-

5-

•

—

10-

-

15-

L^_^

-

<

MONITORING WELL 2A
No 1 i thologi c log
or sampl i ng

Instal lat ion is
moni to r ing wel 1
location 5-7 feet
west-southwest of
Boring 2

^

r ruruT „ .,

J
^TONITE

H4CH I .D.
V^' S rA, 1 Ntt 5 S

RISEK- %

/ f ._ SAND PAL N

^. ^
N- ^- INCH I.D.

"•---. SLOTTED
^ ^""-V SCREEN/
> i • STAINLESS
/ STEEL (30A )
\

\ /

vN BOTTOM OF BORING g 20'

™

™ '

-

_

No. 90029A Woodward-Clyde Consultants

>
0
c
oI

-J

*J —

U. K-

• S c .

"'/sy
' ^//s s s /

J^^, -

CAP-

—

^^

—

—
—

—

—

—

—

—

y

~.r^c

."0°
" -- - •

,

Appendix A-3



]
'

•

p ro j ec t : poRT QUENDALL

Renton, Washington

pate Drill

Type ol Bo

Hammer W

u.

c- '
o
•1
a .

*
V

~CL

E
o
in

Bd. May 18, 1983 . .

finer i|" Ho ' ' Ow Stern AuSer

eight

ul

^
*o
ffi

PA
H

co
n

rr
 n

lr
A

lin
n

m

Log of Bor ing No. 4
R e m a r k s

MATERIAL DESCRIPTION

~~ . Surface Elevation

5-

10-

15-

20-

Proj.
^^^^^^^

1

2

3

A

•

5
•

•

6

•

7

26

1

2

18

k
i

!,

1

7

i

2

<

0.056

O.A;

3^

<•
0.75

O.OM

FILL
S i l t w i th aggregate

A
SANDY SILT (ML) ^ ^X/

Dark brown, occas iona/^peat lenses ^*

// - •'
H / / / >
J-Log <N\//'

JF.U \>
1 s~~-~.. ^

V V^w""""^^^
CLAYEY SILT WO-̂ ,̂ ^^

Bl.ack, medi urn-N.9^!J/'V^'ast ic,
noticeable HC\)dor and ir idescent
sheers some peat \

/ \ V '

^
l\\lr><esc€nt throughout

S) '
CLAY (CH)

Brown, wi th occasional peat lenses

.^-BOTTOM OF BORING 6 . 2 3 ' ~

M

No. 90029A Woodward-Clyde Consultants

L
IT

H
O

L
O

G
Y

C.i' C.

5o «"
3oO~<

'̂d
,0C C
, C
-. <c c

it

'

—

— —

-

-1

M___

- d 1
Ui f-

* £

p l̂
. PJ

1
o
O)

c.
V

4H*

c
0
40

u
COV,

\

*•

S

' \.

~ \

^ X

I.

,, \^

\
1 \

s '

\

/ **

\.

\

\

** /

I '^
\ '

"/
• t
.̂ /

~
' \

• i
- \'
i ̂  '
. <_
,v \_
' *"

Append! x A-A



P r O J e c t : PORT QUENDALL • i n - « t • —
P Renton. Washington LOQ Of BOFing NO. 5

Da'e

TvPe

uarTifl

Ib

/
S
O

^— ̂

— —

5-

10-

15-
V

20-

_

Drill
o< Bo

ie' W

*t
•«
"o.
E
en

— —
••̂ ••̂

1

2

3

A
1

5
•

6

7

8

•

•

9

proj. No.

.ri. May 20, 1983 Remarks
r inQ 6" Hollow Stem Auger

eight

u.

o
CD

0

il?
a- S -

Co
u

MATERIAL DESCRIPTION

Su'face Elevaiioiv

10

10

16

20

•

2*»

^

29

28

i

i

12

0.73

1.0

0.90

0.89

0.89

0.006

0.006

<

1.9

0.71

FILL
S i l t y Sand (SM) , brown, dry,
some organic debris/rootlets

</s\x
"TBecomes damp, p i tch fragments and'>bjack

Water 1 f ib res , wi th noticeat]> HC odor.

SILTY CLAY (CH-CL.) '// / /
01 ive-gray, medlurrKjoSjJ^h-^plast ' ci ty ,
occasional black fib^r^s &1 brick fragments

\>

SILTY SAND (S )̂>i^^ -̂>^
Gray, mediumXtCVCQflrse^/^i st inct i ve
HC odor and irsidVsoent sheen

.-/oKAS.
vV-0

^^N>
f ^—.Couicent rated contamination

^v' -r) )
\J" N^y Noticeable HC odor and ir idescent
^^J** fiheen; some rapid corporation

>s/ of lighter fractions noted

3~V> Concentrated contamination

CLAYEY SILT .to SANDY SILT (MH-ML)
Brown , some odor

^-—BOTTOM OF BORING § 23'

«

•

90029A Woodward-Clyde Consultants

T
H

O
LO

G
Y

_i
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Renton, Washington

, i
LOQ Of

iu ...
Mo. 5A

May 20, 1983
j3 e o< Boring. ' V Ho 1 1 ow Seem Auger

uamfrier We.ght

Remarks

a
o
tn

<!2 MATERIAL DESCRIPTION

SuHace Elevaiion

C
C _J <

L. t-

5-

10-

MONITORING. WELL 5A "AS BUILT" DIAGRAM-

No 1i thologic log
or sampling

Installat ion is a
shallow monitoring well
^.5 feet north of
Boring 5

BENTONITE

A-INCH I.D.
PVC SLOTTED

15-

20-

G e 10'

oj. No. 90029A Woodward-Clyde Consultants Appendix A-6



1r p r o j e c t . PORT QUENDALL , i r> •
Ren ton, -Washington LOQ Of D O f i n g NO. 6

oaie Dr. He

Tvpe of Boi
Hammer W«

L*.

»

£
o
O

^ '

—

p ^fm

10-

15-

20-

S
o

m
p

le
s 

1

1

2

3

A

5

6

d May 20, 130J Remarks

ing 6" Ho] low Stem Auger

> ght ;

u->
5

•0

6

AS

7

16

8.

3

5 J Ha_ *i0. U

V

1.0

0..023

O.S't

0.01

0.002

<

0.001

MATERIAL DESCRIPTION

SuMace Elevaiion:

FILL
Si l t and aggregate
push for dr i l l pad

, A_^ Black HC zone, d i s t i nc t i ve odor X^ ^

//

SILTY SAND (SM) // As
Gray, medium to cdarie, ̂ Xcrfasional
clay lenses, noticeable' HC odor

/^"-^

:^f/-A \>

// )'~\ ' '
SUf Y^C kAY^tt^- CL )

ETrown, ̂ occasional peat lenses

x— xXx>

0
^- BOTTOM OF BORING g 19.5'

-

—

^J. No. 90028A Woodward- Clyde Consultants
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pro jec t : PORT QUENDALL

Renton, Washington

-Trilled MaY 17, 1533
^"c Oi Raring- ^" Ho 11 ow S t em Auger

Hammer Weight ;
'

e-

S

•»
"o.
E
e
en

u.
>
*0

CO

c
n

< H a5

«• S

8

Log of Boring No. 7
Remarks

MATERIAL DESCRIPTION

"^"' . Surface Eievanon:

—

-

-

5-

-

*•

m*

10-

-

-

-

15-

20-

1

2

3

4

5

6

7

11

2

3

1.5

16

3*

44

0.91

0.081

0.74

0.97

0.88

0.001

^0.008

FILL
S i l t wi th gravel
_._ pad

I Wi th gravel

, s i l t pushed for dri l l

./>
CLAY (CH) / V

Olive-gray, highly plast ic/; ^arap X^

SANDY SILT (ML)

~\ V

/>.
Dark gray, not i ceab^'^/C odor.
and iridescence

/~^_
* -v

< Vx?

Xr<
\N

\/

PEAT: With c\ay,i"TjiXJwn,''tM ghly plastic,
noticeable HE, &dof /"^s

\
S 1 LTX^SANUi. (SM)

t

\>

ParX^g"p.ay>^jnedi um to coarse,
/ncrt icea'bie rlE^pdor, occasional

C '"• / *̂ ~*. f
^oeat»«ie/isesv-»^<-

NX.^— ~x N/

§)
•^ — Peat interbed

With HC odor

^ — BOTTOM OF BORING @ 19-5 '

.

«

-

"

—

••

^J- No. 90029A Wood ward- Clyde Consultants
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I

"p7oje c t : PORT QUENDALL ,

Renton, Washington LOg OT BOf ing NO. 8

pate Drill

Type of Bo

Hammer W

U.

£.

I
. J

5-

10-

15-

20 —
i

22 -

24 -
-

*"•• • i.

V

"o.
0
<n

1

2

3

A

5

6

7
•

8

•

i •

•

9

ed MaY '9. '9°^ Remarks
ring 6" Hollow Stem Auger

eiqhi

u.

*0
m

36

53

19

M

30

12

•

19

•

5 - 1

•

27

o

* 1 ~
I •

'

0.86

0.05^

0.013

0.94

1.2

1 .1

1.8

<
1.3

r ".

0.0^2

MATERIAL DESCRIPTION

Surface Elevation •

FILL
Sandy S i l t (ML), dark brown, damp

SILTY SAND (SM) - • /' ^
Ol ive-gray, medium grained/ d'Tsi i rrc.1 i ve
HC odor and ir idescent she'eri • ^v.^v

CLAY (CH) : Light gray, hrfg^ly p. last ic ^

SAND ( S W ) : B lack, HC /dor and.sheen

CLAY (CH) : Light gray \ / /

CLAY (CH) : Brown N^ V^

SILTY SAND (S^K^^ ^
y~- Gray, 30% s'i lit^^ncrt l£.eable HC odor and

abundant browfV-ifTttjd^anJlr i r idescent

sheen \\/'/ "**''

LT<iht frown .^highly p las t i c , some
orga"n|cNlebr i s (wood)

/-• x^ N/

O
X ^.rv« SAND^SM)

ni sh gray,. 3^% sand

STLTY CLAY (CH-CL)
Dark brown, occasional sand lenses

r ' ".
"["Becomes gray

S~ BOTTOM OF BORING g 24 .5 '

-

-

_

—

: 1

No. 90029 A Woodward-Clyde Consultants
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p r o j e c t : PORT QUENDALL

Renton, Washington

?VP« of B°r

Hanimer We
r^-— •"

u.

a
V

O

— J

.— — —

5-

15-

20-

•1
41

"o.

o
«n

d nay 19, 1983
in_. 6" Hol low Stem Auger

iqht :

o
m

PA
H

c
o

n
c
rn

tr
a

ti
o

n

(%
) 

.

Log of Bor ing No. 8A
Remarks

MATERIAL DESCRIPTION

Surface Elevation:

<

MONITORING WELL 8A

No 1 i thologi c log
or sampl i ng

Instal lat ion is sh
moni tori ng wel 1
6 feet south of
Boring 8

V \NBOTTOM OF BO

BENTONITE

a 1 1 ow / /
/V'lNCH I.D.

/y - SAN ^/' / ^
V^ / A- INCH I.D.

>>_ ^v p\/r QI nTTFn.

R(tic e 10'

-

—

-

-

Î J- No. 90029A Woodward-Clyde Consultants
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'p7oJe c t : PORT QUENDALL . x n • a. * '
Rentbn, Washington LOg OT DOF ing I\l0. 9

'^TTonlled. May 16, 1983 Remarks

T.of of Boring- '•" H°"°w Ster' Au9er

|1;jrnmer Weight ;

u.

j:

O

«•
V

a

o
to

U.

J^

O

CD

C

< c a?
°- u ~

o
• u

MATERIAL DESCRIPTION

SuTlace Elevaiion:

—

—

-

5-

_

10 —

—

15-

-

-

20-

1

2

3

A

5

ft

7

8

^

H

10

A

9

25

28

0.005

1 - 7

2.2

1.3

0.01A

1.0

0.03

/ 4

<

FILL
S i l t , w i th some gravels

TAR: Black, d is t inc t ive HC odor,,
w i th occasional cement fragments/

_ SAND: Black s ta in w i th odor / \v

'< Wood N/ "^v x
x

/>

/£ /?

CLAYEY SILT (MH) ^N.'̂ N,
Ol ive-gray, damp, s'of t , ojVtMnct i ve
odo r -''r*̂ ^H-»^

x^r*^^^^
_J«- Brown peat \ \^f /'̂ **~

\. f

^ \V
/ . s~~* A''
^ I i^*--x-

/ f / ' ^Ss\-
* "*- ** rf '̂ fc= T*

"X """' X ">"'

SILTVNSAND. (SM)
.?* — ~^Medi urnS{o/f i ne, poorly sorted,
^— ̂ . d\st inctl ve iridescent sheen
f ^.ndiOdor in sand

x/
'CLAYEY SILT (MH)

Olive-gray, sl ight odor

^— BOTTOM OF BORING @ 19-5

_

-

^~

^oj. No. 9002 9A Woodward-Clyde Consultants
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^]ec^. PORT QUENDALL , in- M + f\
Renton, Washington LOg 01 D O T i n g NO. 1O

^7,llpri May 18, 1983 . Remarks:

- „,, of Boring:_fype
6" Hoi low Ste^ Auger

M arT1mer Weight : _ : :

.

0

— — '.— — •

—

5-

• -

10-

-

_

15-

-

20-

"•

m
V

o.

o
en

C
t
o •
m

.1

< i ?'
a. g.

O

.

MATERIAL DESCRIPTION

Surface Elevation.

1

2

3

k

5

6

7

•

• •

20

28

19

22

11

9

L

15

0.63

0.009

0.002

0.002

0.002

<

/
/

<

FILL
Si l ty Sand (SM) , olive-brown,
10% silt, occasional organic
debris and gravels /^

/ /

/ /"s. Nk
Water >/ X^x^

~ "T~ /*•- V^
Becomes gray, / >
with slight HC odot /<r y* / y/

\^v
'N\

/^*^^s

X ,r

\ \

/^\t \)

'/•/"" ) ̂ X.'
B'rxtwn,;s20-30? c lay, highly
plastJ^cJSdarnp

ẐITN. • >r
' ^s\ \

^\y
SILTY SAND (SM)

1̂̂— BOTTOM OF BORING g 19-5 '

2|J- No. 90029A Woodward-Clyde Consultants
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1r p r o j e c t : PORT QUENDALL
Renton, Washington

-Tinned. May 18, 1983-

Type of Boring _ A" Hoi low Stem Auger

ri3mmer Weighv

— —

S

V

a

0
v>

U-

»
o •
o

C

< c ?
a u "~

8'

Log of Bor ing No. 11
Remarks

MATERIAL DESCRIPTION

" : Surface Elevation

~- —

-

—

. -

• 5-

-

10-

"

-

15-

-

-

-

20-

1

2

.3

*

5

6

7

8

•p

Hi

66

36.

6

13

2 5 -

16

27

0.007

0.017

0.002

0.002

0.003

0.003

<

/

<

0.01

FILL
Gravel and Sand

SANDY SILT (ML) yv
Dark brown, 20-^0% sand, some/ci/y,
occasional lent icular gravels atjd
peat

— y Brown peat

CLAYEY SILT (MH)
Gray, sof t , dry,
and peat interbe

SILTY SAND (SM)
Dark gray, 30i s
(occas ionaf' pea"t

\ <>•

<^<\v

/> ^
•// A

scorns' orgarrl c debr is ,
dsv-v >/ /

-X N.

^S/\

i 1 t , no odor
Reuses)

J /
— f Thin ( 0 . 2 ' ) peat' lens

/--•, \>
f J*^ '• \

: • < ^v-\>
— *• "Tiiin-.iO.Z1.) peat lens

VN v

S ^\ N^?

f ^ ^̂ .̂
f — -*ATKin (0.21) peat lens

>/

^—BOTTOM OF BORING g 19.5'
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^. No. 90029A Woodward-Clyde Consultants
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!

p7oTect . PORT QUENDALL
Renton, Washington Lflg Ol B O F J n g No. 12

Date DriHe
Type of Bof

gammer Wt

u.

£

a
2

,- •*

.—

5-

10-

15-

20-

,

S
a

m
p

le
s 

1

d May 17, 1983 Remarks

ing V Hol low Stem Auqer

sight:

H

*. o
5

s

iiz** Vi

I

MATERIAL DESCRIPTION

Surface Elevation.

1

2.

3

'it

5

6

7

H

1 •

• •

•fa

H

[

29

20

53

1.0

19

A

2

0.001

0.003

0.001

<
0.003

FILL: S i l t , dark brown

FILL: S i l t , w i th organics

/S

SILTY SAND (SM) / /s.̂
Gray, medium to fine, occayi^na4 ^S.
gravel lenses, and organic^ ^s^V

Water / /

>v X

/^\ \)

SA^OY^BlLt /"^b^YEY SILT (ML-MH)
Browo,1^111?, soft, abundant

-̂~ ,̂ o r g a n i>c d'eb r i s
S. >^

•v

SILTY SAND (SM)
Gray, 40% si l t , abundant organic
debris

I SILTY CLAY (CH-CL) \
_/ Brown, damp, medium to highly plastic \_

^— BOTTOM OF BORING g 23'

-

^0. No. 90029A Woodward-Clyde Consultants
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p r o j e c t : PORT QUENDALL

Renton, Washington

Type o< Bor

Hammer We

u.

a
O

. — • — '

.

15-

20-

'**--l

S
a

m
p

le
}

ing 6" Hoi low Stem Auqer

ight .

o
CO

P
A

H

c
o
n
c
rn

lr
a
lio

n

CV
.I

Log of Bor ing No. 12A
Remarks

MATERIAL DESCRIPTION

Su^ace Elevaiion.

MONITORING WELL 12
c

No lit ho logic log
or samp 1 i ng

Instal lation is
shal low moni tqring
6.5 feet west of
Boring 12

aetiTONiTE
y^EAL '

wel l / J»HNCH I.D.
/ /P^C B1.AN K
N/ . ^v^ sXĵ

//

^V^v A- INCH I .D.
^-^ / PvC SLOTTED

>v'

V \V~'.
/^-pjLQTTOM OF ^Ofc4NG § 1 0 '

/y-"x Xi ^

-̂s5v

-

™

—

No. 9Q029A Woodward-Clyde Consultants
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^ jec ' : ReS.QSnU .. Log of Boring No'. 14
^-— priori: May 18, 1983 R e m a r k s :

°a'e j oorino ^" Hollow Stem Auger
TvPe ot o° «
Haromer Weight _ : _

*
t
o
Q

.- '

»f

—

_

»

5-

-

""

10-

-

™

~

-

15-

-

20-

1

„
"a

o
in

u.
y"
o
0

ra

* § -
c
o
u

MATERIAL DESCRIPTION

Sur-face Elevation:
1

1

2

3

* . '
. 5

6

i

7

Proj. No.

1

143

26

28

20

7

2;

0.022

0.007

0.007

<

0.009

<

/
N

< .

FILL
S i l t and Gravel Aggregate,
slight odor, occasional p i tch
fragments and wood s*.

/ /

^^/ /v^v
i— / / ^St ^^\^

Pitch fragments S/ >v N,
Wster v r> ^Nv''

* . / /

// />
SILTY SAND (SM) ' / \//

Dark gray, medi um/Nsatuiira.<ted,
occasional thin graveK int-^rbeds

x^>
Grades to, ftijier'^-aad

1 \\>/C7\v/
\ >

* /'*rX ) . <r •

/ / \ >"̂ ^X,̂
/ ^ t ^^"X_c >• S *> ' 'Sw ^^

pfiecooies fine sand

/'""NNx ) )
>v/^%-

N /̂f Coarse

PEAT
With clay, brown, highly p last ic

^—BOTTOM OF BORING @ 1 9 - 5 '

90029A Woodward-Clyde Consultants
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R r O J

^-- —

Type

Ha"1"
„

u.'

a

5
. '

5-

10—

15-

^

20-

«•

M

ec

_«wî »~

of B
ler V
P— — •

•« "
•I

'o.
O
in

•̂ ^̂ BB

•̂•̂ ^

1

2

3

V

6

7

t

le
or

V«

• •

M

BM— ««*i

PORT QUENDALL . t n HI ^ r
Renton. Washington lOg Ot BOF ing NO. 15

May 17. 1983 Remarks

ing: k" Hol low Ster Auqer

• ght: •

iZ

Ê

P
A

H

c
o

n
c
p

n
ir

a
li
n

n

CV
.I MATERIAL DESCRIPTION

Surface Elevation

58

32

22

10

9

O . O O A

0.008

0.002

0.002

0.001

FILL: S i l t , dark brown

SAND (SW)
Medium to f ine, occasional gravc-l,
and clay lenses, slight HC oder /

SANDY S I L T (ML) ^ \ N_^
Greenish gray, some clay (co-20%) -̂.v/
occas ional organ ics/pc'ar'. fragments"

/ j

S I L T Y SAND (SP-SM) X,^ <^x

30^ s i l t , medium to coarse "sand,
some HC odor,_throughout ^%/'

^— ̂  '•' \/ \ v

PEAT: W4,th">c lay , brown, highly p las t ic

r~x^ "f. Slt^Y\SAND (SP-SM)

^ — BOTTOM OF BORING § 19.5'
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1 p r 0 j e c t : PORT QUENDALL

Renton, Washington

Date Drill

Type of Bo

Hammer W

u.

C:

O

O

,

«

•5-

10-

15-

20-

•i

"tt
E
0
en

•• ^

i

•

2

•

3

6

.7

8

•

i

9

fd . May 16, 19S3
ring: V Hollow Ste- Auger

eight

ii.
0

m

P
A

H
co

n
ce

n
lr

a
lio

n

1%
)

Log of Bor ing No. 16
Remarks

MATERIAL DESCRIPTION

Surface Elevation:

79

•

19
•

8

32

19

32 .

29

•

18

0 . OOA

1.1

0.001

FILL

SAND (SW) +^
Medium, occasional gravel lenses'", .notice-
able HC odor and black stair/ £

SAND (SP)
Medium to coarse
lenses , no sta in

Water

CLAYEY SILT (MH)
01 i ve-gray ,. medi
organics, (brown

, occasional gravel^ "V
or odto^; ~v

<,x//
um>Jast^ci ty , occasional
ish peat >enses)

~^y Peat lens \ './

/ \ • • V'"

~~\ C Tiye^s^ i 1 1 lens

N^S/^N/iSW)
^v^ark gray, some si l t

CLAY '(CH): S t i f f

^ — BOTTOM OF BORING C 19.5'

—
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APPENDIX B

FIELD WATER SAMPLING AND WATER LEVEL DATA SHEETS



1 FIELD VATZH SAMPLING DMA. SHE5T
Port QueadaU- Project 90029 A
Don W. Spencer- Project Geologist

W5IL TIME
VOLUME OF ' DEPTH TO TEN?

IttTER (°C)
SAMPLE

C8 RZMAJUG

4-8-81 u: 10

2-7,5

iv.il m.i •sii '»•

\T

:•*«" n.za.

-. "V

\i s M

'• O i.

)

\>

D.I



r
JTLLD WTER SWUNG DATA SKSET
Port Quendall- Project 90029 A
Don V. fencer- Project Geologist

WELL DATE TIHB
VOLUME OF
DI5CKA3GE

DEPTH TO
W&TSR

TEX?
t'c) P*

SA.MPLE
C« RLHL-J-3

i.n

u

17.S"

6. a
»\ VI \r
u STof

u 11

W

IV u

u It \l

u I V u

V I

|V 110

ll

I B-2



T miD W.TER SUPLI1E. DATA SHEET
Port Qoendall- Project 90029 A
Don V. Spencai— Project Geologist

VOLUME OF - DEPTH TO TEX? SAMPLE
USLL DATE TIME DISCHARGE WATZR (^C) pK Ca . RlHAriS

V.'.o 111

6.3

I0.7M, 15 HlO"

cr
* \0-15- vb"

0 •. \ ~L •Wl "

. <T 5.7 •'

10.
*

ItTL
HO 6.\

\.o
6 . V M

4^7 ''

13

n

u

u II

U U

\1-.00 8-.13L U

VI

tl *?.'??

B-3



7?TI. OATS TL'-S

7HLD VATEH SA>G>LI.t DATA SHZZT
Port Quendall- Project 90C29 A
Don W. Spencer- Project Geologist

VOLUME 0? DEPTH TO TEKP
(°C) pH Ca

SA.MPLE .

13

\5 . r e V. vi J

ii_!£ i 7 i fr. £

\ 2 '.3 8 10,21 /.T
: „ ,7 l l . o o 11

1
"

..v? 8

J13.7

5.'"?' nv
10

i/ !

i\
i t IC .Z a

IM 13 M

1 1

u s.

K 10. l

\1
\

*

15:00 > /

B-4



7HLD VATSE. SAHPLIN3 DATA SKEST
Port Quendall- Project 90029 A
Don W. Spencer- Project Geologist

DATE TIHE
VOLUME OF
DI5C:-^?.3E

DEPTH TO T2K?
' WATZR t°C) pH Co

SA.MPLE
1

7.10 \

"
i"1"

l-T ^"T ^

\ s - \ - ) v i

5 '.20
U

u

4>
~& « *.<•••

VL

^
i

1 B-5



T

.£LL DATE TLHB

FIELD MATES SAMPLIJC QATA. SKZZT
Port Quendill- Project 9X29 A
Don W. Spencer- Project Geologist

VOLUME 0? DEPTH TO TEMP
DI3C:-^RGE WATER (°C) pH Ca,

SAMPLE
RZ.MAPJCS

16:01 H.67 305...V*

16:02 \ i -7S

. r

I f e ' x fe ?, M

n

\ \o 1\7 X
\li.7 2--/0 10

117.S"

m 13 U

17 .'o
\/

\ \
«x

I/

ll \ i-o3 £.83
: lO It

ll 11; \l

B-6



7ELD WHSR SAXPLLXD DATA SHS2T
Port QuendAll- Project 90029 A
Don W. Spencer- Project Geologist

DATE TIME
VOLUME: OF
DISCI-^HGE

-DEPTH TO
VttTER

6- It-Si £.31

TDff
I'C)

•5"

pH Ca

6.0 50

' 10 1-7. r JS"

I t - ir

P. 63 ' r S\0 "

n-n •S

10 u U

U u

sii ••' u \«

\3 « u

'.a
X

X.

u n

11

M

H 1

a

\\.Sb

M

R-7



FELD WIE3 SAMPLING DATA. SETT
Port Quendall- Projedt 90029 A
Don W. Spencer- Project Geologist -

•.ELL IUTE TIHS
VOLUME: OF ' DEP^H TO . mp »- • . •> SAMPLE

•.ttTER ( C> pH Oa # REHAHXS

3V 6-n-ai I
10. OO

'•00 "7

H.'UaV

.' ,1 *> f

! V

•\ 0= T "7. ' =» i I'

"••10 J^KX. U \ \

) \ \ \ \ -

\ \ - . \ 1

\\-.\r
II ' l< iv.r?

II {• '6s! 2 »

o J

1 B-8



.ELL TIME

7HLD WMZH SAKPLIND DATA SKZST
Port Quendall- Project 90029 A
Don W. Spencer- Project Geologist

VOLUME OF DEPTH TO TZM? 3AJ-IPLZ
DISCHARGE iftTSR ^ a C ) pK Cs #

6-15 n. 3,0 5.6 \

I U 13. S
£»3j:_

11 '-I

ji 12.5

11

'-. i U.H9

I \\.d-L.S\.-'A
• "^^ t
i 1U5-JM

i
. -7 ll

1 1 \0 07. n
'H.o 4 10

£-.6 v\
. 1 1 \0-.i2. '1

SO 2. l ' 13
I'.c.

1 (

.̂ £"5

H 10 '.

1 1

50 -.33 s . \ s
1 1

l.S i t

10:35"

oin



T

DATE TII-E

7EU3 VRTEK SAHPLIN3 HftTA SHEET
Port Quendall- Project 90029 A
Don W. Spencer- Project Geologist

VOLUME OF • DEPTH TO TEMP
DlSCHr.HGE WfcTSH (°C) pH Ca

SAMPLE

i±

H

\b 50 lo

; .-. • c- 11

x-N
i t - S . U

I 'OO V

\l--os- t <

\v/\
/n •>- "S

Wt
X N//

>Aj^^€ 6-sc-

•!•>& 0 ' O S JM.

1 3-10



7IELD ^TSR SAMPLING DATA SHEET
Port QuendilL- Project °0029 A
Don V. Spencar- Project Geologist

VOLUhE 0? • DEPTH TO TEH? SAMPLE
WELL DATE TIME DISCHARGE VttTSR 1C) pH Ca RZ.MA.-Jo

-2 7-«i J^L

S

X

J)

B-l



T
7HLD VRTER SAMPLING OATA SHSST
Port Quendall- Project 90029 A
Don W. Spencer- Project Geologist

Il^TE TIHS
70LUME OF - DEPTH TO TEX?
DISGORGE VfcTZR (°C) pK Ce

SAMPLE
# . RI>tt?.-CS

17 \ ^

u

\3-22. C-0

n

&0.
X

U

/ n

S-.fi 8 u

11

•1

«\

) I

B-12



WATER LEVEL DATA SHEE1

MP DEPTH TO STATIC WATE.:

WELL

BH-1

BH-2

BH-2A

BH-5

BH-5A

BH-6

BH-8

BH-8A

BH-10

BH-12

BH-12A

BH-15

DATE

6-27-83

6-27-83

6-27-83

6-27-83

6-27-63

6-27-83

6-27-83

. 6-27-83

6-27-83

6-27-83

6-27-83.

6-27-83

TIME

14:15

13:59

14:07

12:50

13:02

12:44

13:09

.13:12

12:10

12:19

12:23

12:31

//
/<

'MEASURING
POINT (MP)

top of casing

top of casing

top of casing

top of casing

top of casing

top of .casing

top of casing

top of casirrg

top of cas.ing

• top ofjra's-i'aa

top ofxcasint
\. ^^ •*'

top of canine

r--- v•^s »

v /"""X/

ELEVATION WATER
(FT) (FT)

23.42

25.47

25.06

25.64 /

24 . 28"' Xs

"v'
2J.85

t -•

/jfi'fi,

\X̂V,
24.39

--'~^^^

./̂ 2/.41

21.70

6.11

7.53

J.16

X.51.

^Bl.

4.84s,,/

6.40

4.72

6.59

7.56

5..11

5.55

ELEVATIOI,
(FT).

17.31 .

17.94

17.90

16.13 .

16.47

' 17.01

18.72

18.92

. 15.91

•16.53

16.30

16.15



APPENDIX C

TRANSMISSIBILITY CALCULATIONS FOR SELECTED KELLS

1
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T
APPENDIX D

ANALYTICAL METHODS AND RESULTS

NOTE: Data for samples collected.offsite ha\
Jaboratorv data sheets in Sections D-:

ed from the



APPENDIX D-l

DESCRIPTION OF THE ANALYTICAL

METHODS FOR THE SOIL PAH SCREEN

AND PENTACHLOROPHENOL ANALYSIS OF

WATER

-<*x

V



T
PENTACHLOROPHENOL

(Sep-Pak Method)

1. Sep-Pak extraction.

a. Take 250 ml sample to 400 ml beaker.
b. Acidity with 5 ml cone. H.SO .
c. Pass through an activiatea Sep-Pak.
d. Elute from Sep-Pak with 1.5 ml CH CN
e. Extract is now ready for analysis.

2. HPLC Analysis.

a. Instrument conditions

Wavelength = 254 nm f .
Mobile phase = 60* CH CN/40Z HO * #.}i HOAc

" Flov = 1 ml/min / / / /
Chart =0.1 in/min
injection = 25 ul

. AFS = 0.01 At!
Column - Zofbax CIS, Sum ^x^

b. Use standards of about 1 5 .
limit of about 2 ug/L.

"v.

x/ .
should give a detection


